Abstract. It will be shown in this paper that the automorphism group of a bounded homogeneous domain D in C n can never act freely on D. An equivalent statement is that the isotropy groups of bounded homogeneous domains always contain at least two elements.
Notation
The cardinality of a set S will be denoted by |S|. The automorphism group of a complex manifold M will be denoted by Aut M, the isotropy group of a point p ∈ M will be denoted by Iso p M. Since the isotropy groups of a homogeneous manifold are isomorphic, the actual choice of the point p ∈ M will usually not be of importance. To reflect this fact, we will suppress the index p if a statement holds for arbitrary p ∈ M.
Introduction
A complex manifold M is homogeneous by definition iff for all z, w ∈ M there exists at least one automorphism ϕ of M with ϕ(z) = w.
This definition gives rise to the following natural question: does there exist a homogeneous complex manifold (or to mention some other interesting cases: compact complex manifold, domain, bounded domain) M that is minimal in the sense that for all z, w ∈ M there exists exactly one automorphism ϕ of M with ϕ(z) = w? Obviously, this is the case if and only if Iso p M = {id} for one and thus all p ∈ M. In other words: for arbitrary z, w ∈ M there is always exactly one ϕ ∈ Aut M with ϕ(z) = w iff Aut M acts freely on M. So the question that arises is: The goal of this paper is to prove that the answer to this question is "no" in the case of bounded homogeneous domains. The proof given here isbesides using deep theorems by Pijateckii-Sapiro, Gindikin, Vinberg and Rothaus -quite simple.
We will prove the following theorem: We will include the definition of Siegel domains of the second kind and the results of Rothaus in this paper for the convenience of the reader.
cone is called regular, if it is nonempty, open, convex and does not contain an entire line. Note that it follows from convexity that
x, y ∈ C ⇒ x + y ∈ C holds for regular cones. Let from now on C denote a regular cone in R n . The Siegel domain of the first kind over C ⊂ R n is the tube domain {z ∈ C n : Im z ∈ C}. A C-hermitian form is a mapping H : C k × C k → C n with the following properties:
Note that this definition coincides with the usual definition of a hermitian form if C = R + . The Siegel domain of the second kind over C with C-hermitian form H is now defined to be {(z, w) ∈ C n+k : Im z − H (w, w) ∈ C}.
Definition. A cone C ∈ R n is called homogeneous, iff a subgroup of Gl(n, R) acts transitively on C.
